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1
MODULAR LED LIGHT STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation No. 63/330,560 to David LaVigna et al. filed on Apr.
13, 2022 and U.S. Provisional Application No. 63/333,430
to David LaVigna et al. filed on Apr. 21, 2022, the contents
of which are incorporated herein by reference in their
entirety.

FIELD OF THE INVENTION

This invention relates to LED luminaires and, more
particularly, to a luminaire having a plurality of light
engines, diffusers, and decor trims assembled to a common
structure.

BACKGROUND OF THE INVENTION

LED (light emitting diode) luminaires are used 1n lighting
commercial, nstitutional, and residential buildings. Many
are designed utilizing configurations with foundations in
legacy lighting such as fluorescent and incandescent. Fea-
tures of luminaires are typically fixed, non-changing, as an
outcome of design and production methods and could
encompass color correlated temperature (CCT) diflerences,
external décor appearances, changes in light pattern diffu-
sion, LED light engine assemblies (combination of system

power supply and LED PCBA configurations), and lighting,
controls.

Current industry practice 1s to adapt the LED system
components to a legacy or contemporary form factors, with
little or no modifications available to the basic structural
components of the luminaire. Further, certain aspects such as
light emission direction are fixed and unalterable 1n any post
production capacity. These limitations restrict or prohibit
advantages ol interchangeable components, thus increasing
costs 1n production, assembly, and warchousing.

SUMMARY

In a first aspect, a modular luminaire assembly for use in
connection with an electrical power source, and a driver
operatively electrically connected to the power source. The
luminaire structure comprises a universal mounting ring
allixed to a recessed electrical splice compartment and
mechanically connected to the electrical power source. The
luminaire further comprises an inner body to which light
engine, structural components, and attachment to mounting
ring are facilitated. The inner body 1s comprised of non-
conductive material.

In a second aspect, a modular luminaire assembly for use
in connection with an electrical power source, and a driver
operatively electrically connected to the power source. The
luminaire 1ner body comprises locations to atlix the driver
assembly, index a thermal plate for the driver and a thermal
pan, radial planes the index a first and a second curved LED
printed circuit board assembly (PCBA), index points by
which an upward directing lens 1s snapped in place by
mechanical means, index points by which a décor bezel
assembly 1s athxed. These said indexing points are axially
distributed 1n a common plane of a respective component,
and placed equidistant radially from each other 1n arrays of
2, 3, 4 or more locations.

10

15

20

25

30

35

40

45

50

55

60

65

2

In a third aspect, a modular luminaire assembly for use 1n
connection with an electrical power source, and a driver
operatively electrically connected to the power source. The
luminaire utilizes an internal retaining ring which acts to set
the depth of the light mixing chamber, and set location for
the diffusers, reflectors, light guide plate, and decor diffuser
in variations of the total feature and appearance by which the
product may be configured 1n final form.

In a fourth aspect, a modular luminaire assembly for use
in connection with an electrical power source, and a driver
operatively electrically connected to the power source. The
luminaire inner body may be utilized using one LED PCBA.
Further vanations may comprise two LED PCBA. These
LED PCBA using a plurality of LED, may comprise a
flexible substrate suitable for curving the PCBA along an
axis 90 degree from the LED mounting plane, or mounting
said plurality of LED 1 a common plane with the PCBA
plane. The aspect continues 1n that 1t 1s not limited to using
a single PCBA variation as described herein, but may
comprise diverse pairings.

In a fifth aspect, a modular luminaire assembly for use 1n
connection with an electrical power source, and a driver
operatively electrically connected to the power source. A
driver 1s mounted to a thermal plate, and located along a
central axis to the luminaire and upon the inner body. The
driver 1s not limited to configuration type (one type being an
open chassis using AC to DC conversion circuits directly
mounted to circuit board (AC DOB), another type being a
switch mode power supply (SMPS) encased with a body).
Said drivers can embody means to dim lighting output,
change CCT by means of physical switches or external
inputs through various means, connect to sensing devices
athxed to the luminaire or driver, and intertace with external

input/output devices using wireless communications radio
Sets.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a bottom perspective view of a modular lumi-
naire assembly, according to various examples.

FIG. 2 1s a top perspective view of a modular luminaire
assembly, according to various examples.

FIG. 2A 1s a cross-sectional view of the modular lumi-
naire assembly of FIG. 1 taken along line ITA-IIA.

FIG. 2B 1s an enlarged partial view of section IIB of FIG.
2A

FIG. 2C 1s a first perspective cross-sectional view of the
modular luminaire assembly of FIG. 2 taken along line
[IC-D-IIC-D.

FIG. 2D 1s a second perspective cross-sectional view of
the modular luminaire assembly of FIG. 2 taken along line
[IC-D-IIC-D.

FIG. 3 1s an exploded view of the modular luminaire
assembly of FIG. 1.

FIG. 4 1s a top perspective view ol a mounting ring of a
modular luminaire assembly, according to various examples.

FIG. § 1s a top perspective view ol an inner housing of a
modular luminaire assembly, according to various examples.

FIG. 6 1s a partial bottom perspective view of the inner
housing of FIG. 5§ engaged with the mounting ring of FIG.
4.

FIG. 7 1s a partial cross-sectional view of the inner
housing of FIG. 5§ engaged with the mounting ring of FIG.
4.

FIG. 8 1s a top perspective view of the mner housing of
FIG. § and the mounting ring of FIG. 4 1n a first position.
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FIG. 9 1s a top perspective view of the mner housing of
FIG. § and the mounting ring of FIG. 4 1n a second position.

FIG. 10 1s a partial perspective view an outer perimeter
wall of the mner housing of FIG. 5.

FIG. 11 1s a bottom perspective view of a thermal plate
and a drniver assembly of a modular luminaire assembly,
according to various examples.

FIG. 12 1s a bottom perspective view of the thermal plate
and the driver assembly of FIG. 11 separated from the inner
housing of FIG. 5.

FIG. 13 1s a partial cross-sectional view of the thermal
plate and the driver assembly of FIG. 11 coupled with the
inner housing of FIG. 5.

FIG. 14 15 an exploded view of the inner housing of FIG.
5, a thermal pan, a lighting assembly, a diffuser, and a
retaining ring, according to various examples.

FIG. 15 1s a bottom perspective view of the thermal pan
of FIG. 14.

FIG. 16 1s a bottom perspective view of the thermal pan
of FIG. 14 spaced apart from the inner housing of FIG. 14.

FIG. 17 a bottom perspective view of the thermal pan of
FIG. 14 coupled with the inner housing of FIG. 14.

FIG. 18 1s a cross-sectional view of the thermal pan and
inner housing of FIG. 17.

FIG. 19 1s an exploded view of the mner housing of FIG.
5, a diffuser, a light guide plate, and a lighting assembly,
according to various examples.

FI1G. 20 1s a bottom perspective view of the inner housing
coupled with the diffuser, the light guide plate, and the
lighting assembly of FIG. 19.

FIG. 21 1s a top perspective view ol a retaining ring,
according to various examples.

FIG. 22 1s a top perspective view of a bezel assembly,
according to various examples.

FI1G. 23 15 a top perspective view of an outer diffuser and
optional coupling assembly, according to various examples.

FIG. 24 1s a partial cross-sectional view of a modular
luminaire assembly, according to various examples.

FIG. 25 1s a perspective cross-sectional view of the
modular luminaire assembly of FIG. 24.

FIG. 26 1s a bottom perspective view of a nightlight
assembly, according to various examples.

FI1G. 27 1s a partial cross-sectional view of the nightlight

assembly of FIG. 26 coupled with the imnner housing of FIG.
5.

FIG. 28 15 a top perspective view of a modular luminaire
assembly, according to various examples.

FIG. 29 1s a bottom perspective view of the modular
luminaire assembly of FIG. 28.

FIG. 30 1s an exploded view of the modular luminaire
assembly of FIG. 28.

FIG. 31 1s a top perspective view of a modular luminaire
assembly, according to various examples.

FIG. 32 1s a bottom perspective view of the modular
luminaire assembly of FIG. 31.

FIG. 33 1s an exploded view of the modular luminaire
assembly of FIG. 31.

FIG. 34 1s a top perspective view of a modular luminaire
assembly, according to various examples.

FIG. 35 1s a bottom perspective view of the modular
luminaire assembly of FIG. 34.

FIG. 36 1s an exploded view of the modular luminaire
assembly of FIG. 34.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

Reference will now be made 1n detail to present embodi-
ments of the invention, one or more examples of which are
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illustrated 1n the accompanying drawings. The detailed
description uses numerical and letter designations to refer to
features 1n the drawings. Like or similar designations in the
drawings and description have been used to refer to like or
similar parts of the invention.

As used herein, the terms “first,” “second,” and “third”
may be used interchangeably to distinguish one component
from another and are not intended to signily location or
importance of the individual components. The terms
“coupled,” “fixed,” “attached to,” and the like refer to both
direct coupling, fixing, or attaching, as well as indirect
coupling, fixing, or attaching through one or more interme-
diate components or features, unless otherwise specified
herein.

The singular forms “a,” “an,” and *“‘the” include plural
references unless the context clearly dictates otherwise.

Approximating language, as used herein throughout the
specification and claims, 1s applied to modily any quantita-
tive representation that could permissibly vary without
resulting 1n a change in the basic function to which 1t 1s
related. Accordingly, a value modified by a term or terms,
such as “about,” “approximately,” “generally,” and “sub-
stantially,” 1s not to be limited to the precise value specified.
In at least some 1nstances, the approximating language may
correspond to the precision of an mstrument for measuring
the value, or the precision of the methods or apparatus for
constructing or manufacturing the components and/or sys-
tems. For example, the approximating language may refer to
being within a ten percent margin.

Moreover, the technology of the present application waill
be described with relation to exemplary embodiments. The
word “exemplary” 1s used herein to mean “serving as an
example, instance, or illustration.” Any embodiment
described herein as “exemplary” 1s not necessarily to be
construed as preferred or advantageous over other embodi-
ments. Additionally, unless specifically identified otherwise,
all embodiments described herein should be considered
exemplary.

Here and throughout the specification and claims, range
limitations are combined and interchanged, such ranges are
identified and include all the sub-ranges contained therein
unless context or language indicates otherwise. For example,
all ranges disclosed herein are inclusive of the endpoints,
and the endpoints are independently combinable with each
other.

As used herein, the term “and/or,” when used 1n a list of
two or more 1tems, means that any one of the listed 1items can
be employed by 1tself, or any combination of two or more of
the listed items can be employed. For example, 1 a com-
position or assembly 1s described as containing components
A, B, and/or C, the composition or assembly can contain A
alone; B alone; C alone; A and B in combination; A and C
in combination; B and C in combination; or A, B, and C 1n
combination.

The present disclosure 1s generally related to a modular
luminaire assembly 100. The modular luminaire assembly
100 disclosed herein 1s configured to allow a user to alter the
appearance and performance of the luminaire assembly 100,
specifically to change to visible decor elements. It would be
turther useful for said structure to facilitate changes to what
were previously fixed performance characteristics. It 1s
advantageous to lower costs of production, assembly costs,
and sustainability to accommodate changes in diffusion,
CCT (color correlated temperature), addition of upward
directed light sources, light engine types, and controls.

Referring now to FIGS. 1-3, a modular luminaire assem-
bly 100 1s shown for use in connection with an electrical

A B 4 4
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power source and external control means (not shown). The
modular luminaire assembly 100 comprises a mounting ring
200 coupled with an inner housing 201 and configured to
selective couple the luminaire assembly 100 with a mount-
ing surface 1000. A bezel assembly 400 may be coupled with
the inner housing 201 and defines an opening 500 configured
at least partially receive an outer housing 403. The outer
housing 403, the inner housing 201, and the bezel assembly
400 are coupled to define a cavity 406. The cavity 406 may
be configured to house one or more light assemblies 203,
208, a thermal pan 202, a thermal plate 203, a power
converter assembly 204, a light guide 210, a reflector 209,
and/or an interior diffuser 206. In various examples, the
luminaire assembly 100 may further include a nightlight
assembly 300.

As shown 1 FIG. 4, the mounting ring 200 may be
generally circular. However, 1t 1s contemplated that the
mounting ring 200 may have other shapes without departing
from the present disclosure. The mounting ring 200 may be
formed of various materials, suthicient for structural and
safety requirements, and may include a plurality pattern of
embossed areas, tabs, and voids such as to create a pattern
by which subsequent parts in the assembly 100 may be
jo1ned.

The mounting ring 200 includes a first portion 1001
extending about the circumfierence of the mounting ring 200
and having a base surface 1010. The first portion 1001 may
be generally planar and defines a center opening 1012. The
first portion 1001 may define one or more key hole slots
1002 configured to receive fasteners for coupling the mount-
ing ring 200 with a mounting surface 1000 such as, for
example, an electrical recess junction box (not shown) when
the base surface 1010 1s proximate the mounting surface
1000. As shown 1n FIG. 4, the key hole slots 1002 may be
defined to be 180 degree opposite each other. It 15 contem-
plated that any number of key hole slots 1002 may be
defined by the first portion 1001 without departing from the
present disclosure. The key hole slots 1002 may be evenly
spaced or may be unevenly spaced along the first portion
1001.

With continue reference to FIG. 4, the mounting ring 200
may have a second portion 1008 ofiset {from the first portion
1001 and 1ncluding a first surface 1020 and a second surface
1022. The second portion 1008 may define one or more slots
1003 configured to align with and at least partially receive
extensions 1502 of the mnner housing 201. Each slot 1003
may be defined in concert with one or more corresponding,
guide tabs 1004. Fach guide tab 1004 extends from the
second portion 1008 of the mounting ring 200 at an angle of
about 90 degrees relative to the second surface 1022 of the
second portion 1008.

A locking protrusion 1003 is positioned proximate each
slot 1003 such that each locking protrusion 1005 at least
partially defines the respective slot 1003. Each locking
protrusion 1005 1s coplanar with the second portion 1008
and extends at least partially along the second portion 1008.
In various examples, the locking protrusions 1005 may
extend radially outward from an outer edge of the second
portion 1008. Each locking protrusion 1005 defines a receiv-
ing space 1006 configured to engage with a respective
protrusion 1507 of the mner housing 201, as described in
more detail elsewhere herein.

One or more stops 1007 may extend from the second
portion 1008 of the mounting ring 200 at an angle of about
90 degrees relative to the second surface 1022 of the second
portion 1008. Each stop 1007 1s positioned proximate a
respective locking protrusion 1005 on a side of the locking
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protrusion 1005 opposite of the slot 1003. In other words,
the locking protrusion 1005 1s positioned between the
respective slot 1003 and the respective stops 1007. As
illustrated, the stop 1007 may be a tab; however, it 1s
contemplated that any stop may be used. Each stop 1007
may be configured to be substantially parallel to a center axis
X of the luminaire assembly 100 when assembled.

Referring now to FIG. 5, the inner housing 201 1s shown
independent of the assembly 100. The inner housing 201
may be generally round and may be nominally flat and 1s
configured to define the mimmum size of the luminaire
assembly 100. The mnner housing 201 1s formed of various
materials that are electrically non-conductive, not limited to
thermoset plastic, or metal. For example, the inner housing
201 may be formed of molded polymer materials. The 1inner
housing 201 may further include a plurality of ribs 1500
extending outward from the first surface 1400. The plurality
of ribs 1500 are arrayed radially about the axial center of the
inner housing 201 and extend from an inner perimeter wall
1522 to an outward to an outer perimeter wall 1520.

The 1mner housing 201 includes a first surface 1400 and a
second surface 1402, the first surface 1400 opposing the
second surface 1402. A central plateau 1510 extends out-
ward from the first surface 1400 such that the central plateau
1510 1s offset from and parallel with the first surface 1400.
The central plateau 1510 may be centered on the inner
housing 201 and may be generally circular. The inner
perimeter wall 1522 extends circumierentially about the
inner housing 201 and 1s spaced apart {from an edge 1541 of
the central plateau 1510 to define a mounting channel 1501.
In other words, the inner perimeter wall 1522 and the edge
1541 of the central plateau 1510 define the mounting chan-
nel 1501 with the central plateau 1510 defining the inner
circumierence of the mounting channel 1501 and the 1nner
perimeter wall 1522 defining the outer circumierence of the
mounting channel 1501. The mounting channel 1501
extends about the axial center of the inner housing 201 and
1s configured to at least partially receive the second portion
1008 of the mounting ring 200.

As shown 1n FIGS. 5-7, one or more locking tabs 1503 are
spaced along the mner perimeter wall 1522. The number of
locking tabs 1503 may correspond to the number of locking
protrusions 10035 of the mounting ring 200. Each locking tab
1503 extends radially inward toward the edge 1541 of the
central plateau 1510. A protrusion 1507 extends substan-
tially perpendicularly from an end of each locking tab 1503
toward the first surface 1400. Each protrusion 1507 may be
rounded and 1s configured to be recerved by a corresponding
receiving space 1006 of the mounting ring 200, as described
in more detail elsewhere herein.

An extension 1502 extends at least partially about the
respective locking tab 1503. Each extension 13502 includes
a lip 1530 extending into the mounting channel 1501 and
substantially parallel to the first surface 1400. The lip 1530
1s spaced apart from the first surface 1400 to define a
retention channel 1532 in communication with the mounting
channel 1501. In various examples, the locking tabs 1503
and the extensions 1502 may be positioned equidistant
radially along the mner perimeter wall 1522 the mounting
channel 1501. In other examples, the locking tabs 1503 and
extensions 1502 may be unevenly spaced about the inner
perimeter wall 1522. Each retention channel 1532 1s con-
figured to receive one of the locking protrusions 1003 of the
mounting ring 200.

As shown 1 FIGS. 8 and 9, to couple the mounting ring
200 with the 1nner housing 201, the extensions 1502 of the
inner housing 201 are aligned with the slots 1003 of the




US 11,976,302 B2

7

mounting ring 200. The guide tabs 1004 are configured to at
least partially abut the inner perimeter wall 1522 of the inner
housing 201 to guide alignment of the mounting ring 200 for
insertion into the mounting channel 1501. When the mount-
ing ring 200 1s positioned within the mounting channel 1501,
the first surface 1020 of the second portion 1008 of the
mounting ring 200 1s at least partially in contact with the
inner housing 201 and the extensions 1502 of the inner

housing 201 are received by the slots 1003 (FIG. 8). Each

locking protrusion 1005 of the mounting ring 200 1s aligned
with a respective retention channel 1502. The mounting ring,
200 1s then rotated 1n a first direction, as shown by arrow A,

and each locking protrusion 1005 1s received by the respec-
tive retention channel 1502 (FIG. 9).

When the locking tab 1503 contacts the locking protru-
sion 1005, the protrusion 1507 1s biased upward until the
protrusion 1507 1s aligned with the receiving space 1006.
The locking tab 1503 then snap engages with the locking
protrusion 1005, as best shown 1n FIG. 6. At the completion
of the msertion the mounting ring 200 into the mounting
channel 1501 and rotation of the mounting ring 200 relative
to the imner housing 201, each stop 1007 contacts the
respective extension 1502 to prevent over rotation of the
mounting ring 200 1n the first direction past the point of snap
engagement with the mner housing 201. To disengage the
mounting ring 200 from the inner housing 201, the mounting
ring 200 may be rotated 1n a second direction opposite the
first direction.

Referring again to FIG. 5, one or more pairs of bayonet
snap tabs 1511 may be positioned on the central plateau
1510 of the mner housing 201. Each pair of bayonet snap
tabs 1511 1s arrayed in parallel with respect to each other
pair and may be located equidistantly from the axial center
point. The central plateau 1510 defines a space 1534 aligned
with each bayonet snap tab 1511 such that the pairs of
bayonet snap tabs 1511 extend through the space 1534 and
away from a second surface 1402 of the inner housing 201.
For each pair of bayonet snap tabs 1511, each bayonet snap
tab 1511 1s arranged as to orient a retention barb 1512
outwardly and away from the other bayonet snap tab 1511 of
the pair. Each pair of bayonet snap tabs 1511 1s configured
to index the orientation of the thermal plate 203 and the
driver assembly 204 during installation, as described in
more detail elsewhere herein.

With continued reference to FI1G. 5, a plurality of indexing
locator notches 1513 may be distributed radially about the
outer perimeter wall 1520 of the mnner housing 201. Each
notch 1513 may extend from an edge of the outer perimeter
wall 1520 toward the first surface 1400 of the inner housing,
201. In various examples, the locator notches 1513 may be
configured to index the location of an optional nightlight
assembly 300, as discussed 1n more detail elsewhere herein.

The mner housing 201 may further define a plurality of
receiving spaces 1508 proximate the outer perimeter wall
1520. Each receiving space 1508 1s aligned with a respective
notch 1513. In various examples, the receiving space 1508
may be generally rectangular and may be framed by a wall
1509 extending from the first surface 1400 of the inner
housing 201. The wall 1509 may be coupled with or
integrally formed with the outer perimeter wall 1520 and
may extend about three sides of the respective receiving
space 1508, two sides of the respective receiving space
1508, or one side of the respective receiving space 13508.
Each wall 1509 may include a lip 1550 extending perpen-
dicularly from the wall 1509 toward the center of the
receiving space 1508.
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As best shown i FIG. 10, the mnner housing 201 may
further include a plurality of index stops 1517A, 1517B
positioned 1n pairs on the outer perimeter wall 1520. Each
index stop 1517A, 1517B may extend from an anterior face
of the perimeter wall 1520. The index stops 1517A, 15178
may be positioned as pairs such that one index stop 1517A
1s on a first edge of a respective opening 1514 defined by the
outer perimeter wall 1520 and the other index stop 1517B 1s
on an opposite edge of the respective opening 1514. The
pairs of index stops 1517A, 1517B and the respective
openings 1514 may be arrayed equidistantly radially about
an anterior face of the outer perimeter wall 1520. Alterna-
tively, the pairs of index stops 1517A, 1517B and the
respective openings 1514 may be spaced unevenly about the
outer perimeter wall 1520.

The 1nner housing 201 may further include a plurality of
indexing face frame mounting flanges 1516 extending along
a portion of the circumierence of the outer perimeter wall
1520. Fach mounting flange 1516 may correspond with a
respective opening 1514 and pair of index stops 1517A,
1517B and may extend at least partially along an upper edge
of the respective opening 1514 1n a direction perpendicular
to the respective index stops 1517A, 15178, Each mounting
flange 1516 may be coupled with or integrally formed with
one of the index stops 1517A, 15178 of the respective pair
of 1index stops. A protrusion 1507 may extend from the
mounting flange 1516 1n a direction parallel with the index
stops 1517A, 1517B. A smaller insertion opeming 1515 1s
defined between the mounting flange 1516 and the other of
the index stops 1517A, 1517B. The smaller msertion open-
ing 15135 1s configured to at least partially recerve the bezel
402 to engage with the protrusion 1507 and couple the bezel
402 with the mnner housing 201, as discussed 1n more detail
clsewhere herein.

Referring now to FIGS. 11 and 12, the thermal plate 203
may be assembled anteriorly to the mner housing 201 upon
a plane perpendicular to the axial centerline of the luminaire
assembly 100. The thermal plate 203 may define a plurality
of rectilinear openings 3501 configured to receive the bayo-
net snap tabs 1511 of the mner housing 201 to couple the
thermal plate 203 with the inner housing 201. When the
thermal plate 203 and the drniver assembly 204 are coupled
with the inner housing 201, each bayonet snap tab 1511 1s
placed mto deflection position during insertion of the tab
1511 through the respective opening 3501 of the thermal
plate 203. After the retention barb 1512 of the tab 1511 1s has
passed through the respective opening 3501, the tab 1511 1s
configured to return to a static position, retaining the plate
203 by imterference fit, as best shown 1n FIG. 13. When the
bayonet snap tabs 1511 are received by the openings 3501,
the thermal plate 203 may be positioned parallel to, and, in
various examples, in contact with, the second surface 1402
of the mner housing 201.

Referring again to FIGS. 11 and 12, the power converter
supply assembly 204 may be coupled with the thermal plate
203 using screws, barbs, rivets or other coupling means. The
power converter supply assembly 204 1s nominally com-
posed of a solid-state circuit and components, 1nstalled to a
printed circuit board (“PCB”) 4002, by which main AC
voltages are receirved, converted to DC, and supplied by
multiple circuit channels to the LED printed circuit board
assembly (“PCBA”) arrays. The power converter supply
assembly 204 may be covered with a non-combustible cover
4003, which may be polymer or metal 1n composition. It 1s
contemplated that embodiments of the power converter
supply assembly 204 may be configured to alter the output
of the LED PCBA arrays in intensity, through changes of
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sinewave phases sent from the power converter supply
assembly 204 to the LED PCBA 205, or segregate amounts
ol output power to various parallel LED circuits upon the
PCBA array using mechanical or electro-mechanical slide
switches 4004, or radio frequency means (not shown). This
alteration may cause certain series of LED to 1lluminate at
differing intensities with respect to other series being 1llu-
minated at the same time. Varying output may allow a user
to operate the luminaire assembly 100 at a color correlated
temperature pleasing to the user. It 1s further contemplated
that embodiments of the power converter supply assembly
204 may include circuit and components configured to allow
sensors to be added to the printed circuit board 4002. These
sensors may include, for example, occupancy sensors, or CO
2 sensors.

As shown i FIGS. 14 and 135, the assembly 100 further
includes a thermal pan 202 configured to disperse heat from
a co-planarly athxed LED PCBA array 205. In various
examples, the thermal pan 202 may mnclude a pan body 3003

defining a plurality of openings 3001. Each of the openings
3001 may be defined by at least one edge 3006.

As best shown 1n FIGS. 16 and 17, the inner housing 201
turther includes a plurality of mating cleats 1519 extending
outward from the second surface 1402. Fach of the mating
cleats 1519 may have a generally L-shaped cross section and
may be configured to engage with the thermal pan 202. Each
of the openings 3001 of the pan body may be configured to
receive a respective mating cleat 1519 of the inner housing
201. The mating cleats 1519 of the inner housing 201 are
configured to engage with the edge 3006 proximate the
respective opening 3001 when the thermal pan 202 1s
rotated, as shown 1n FIGS. 16 and 17. The engagement of the
mating cleats 1519 with the edges 3006 1s configured to
couple the thermal pan 202 with the inner housing 201. The
inner housing 201 may further include a snap- engaging stop
tab 1521 configured to snap engage with an opeming 3002 of
the thermal pan 202 to prevent counter rotation of the
thermal pan 202 relative to the inner housing 201, as
described in more detail elsewhere herein.

As shown 1n FIG. 14, the body 3003 of the thermal pan
202 may further define a central opening 3004 configured to
be aligned with the central axis x of the assembly 100. The
opening 3004 1s defined concentrically within the pan body
3003 of the thermal pan 202 and 1s configured to receive the
power converter assembly 204. This allows the thermal pan
202 to pass over the power converter supply assembly 204
during manufacturing assembly. The pan body 3003 may
turther define a stop receiving space 3002 configured to
receive the stop tab 1521 of the inner housing 201, as
described in more detail elsewhere herein.

The thermal pan 202 may further include a perimeter
flange 3005 extending about at least a portion of the cir-
cumierence of the pan body 3003. The perimeter flange
3005 extends axially from the edge of the pan body 3003 and
may continuous or discontinuous. The perimeter tlange 3005
1s configured to act as a structural spacer for separating the
LED PCBA 205 from the interior diffuser 206. In other
words, the as described in more detail elsewhere herein.

Referring still to FIG. 14, the LED PCBA 205 may be
configured as a substantially flat disc or plate aligned
perpendicular to the fixture axially, and parallel with and
coupled to the thermal pan 202. The LED PCBA 205 may
include a plurality of LED components interconnected elec-
trically and configured to direct illumination perpendicularly
toward the anterior of the luminaire assembly 100. It 1s
contemplated that LED PCBA 205 may have any shape
configured to position the LED PCBA 205 1n contact and/or
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flush with the pan body 3003 thermal pan 202. The LED
PCBA 205 may be installed symmetrically in different
orientations to utilize optic orientation for diverse lighting

elfects.
As shown in FIGS. 16 and 17, during assembly, the
thermal pan 202 1s brought mto alignment with the second

surface 1402 of the inner housing 201 and the plurality of
openings 3001 are aligned with the respective mating cleats
1519 of the inner housing 201. The mating cleats 1519 are
inserted 1nto the respective openings 3001. The thermal pan
202 1s rotated 1n a first direction (as shown by arrow B) to
engage each of the mating cleats 1519 of the mner housing
201 with the edge 3006 of the respective opeming 3001.
Coupling of the thermal pan 202 with the mnner housing 201
1s configured to subsequently couple the LED PCBA 205
with the mner housing 201.

Once the thermal pan 202 1s coupled with the inner
housing 201 through the engagement of the mating cleats
1519 and the opemings 3001, the stop tab 1521 of the inner
housing 201 1s configured to snap engage with the stop
receiving space 3002 of the thermal pan 202 (FIG. 17). The
engagement of the stop tab 1521 with the stop receiving
space 3002 1s configured to inhibit rotation of the thermal
pan 202 1n a second direction opposite. The second direction
1s opposite the first direction. To disengage the thermal pan
202 from the inner housing 201, the stop tab 1521 may be
configured to be selectively disengaged from the stop receiv-
ing space 3002 so that the thermal pan 202 may be rotated
in the second direction.

Referring now to FIG. 18, as previously introduced, the
perimeter flange 3005 1s configured to provide a structural
spacer holdmg the PCBA 205 at a fixed distance from the
interior diffuser 206. The perlmeter flange 3005 1s also
configured to define an optical mixing chamber 3030 depth
by which the LED beam spread will create a uniformity of
photons simultaneously striking the diffuser 206. This uni-
formity may avoid over-lit or underlit areas of the diffuser
206.

As shown in FIG. 18, the LED PCBA 205 1s coupled with
the pan body 3003 of the thermal pan 202. In various
examples the LED PCBA 205 may be coupled with the
thermal pan 202 using toolless stand offs and rivets, com-
mon to one familiar with the art of electronic assemblies.
The toolless stand ofls and rivets correspond to hole patterns

defined by the pan body 3003 of the thermal pan 202. When
the LED PCBA 205 1s coupled with the pan body 3003, the

perimeter tlange 3005 extends at least partially about the
LED PCBA 205.

As previously described, 1n various examples, the LED
PCBA 205 may be configured as a primary means of
illumination. As shown 1 FIGS. 19 and 20, the assembly
100 may include an LED PCBA strip 208 configured as an
alternate means of illumination for the assembly 100. It 1s
contemplated that any combination of the LED PCBA 205,
the thermal pan 202, and the LED PCBA strip 208 may be
used without departing from the scope of the present dis-
closure.

The LED PCBA strip 208 may be 1nstalled radially about
an 1mner face of the outer perimeter wall 1520 of the mner
housing 201 and may extend along the outer perimeter wall
1520 1n a direction substantially parallel to a center axis of
the housing 201. The LED PCBA strip 208 may be nomi-
nally longer in length than width and includes a plurality of
LED components 208a connected by electrical circuit. In
various examples, the plurality of LED components 208a
may be atlixed 1n a single row. Alternatively, the plurality of
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LED components 208a may be aflixed in multiple rows. The
LED PCBA strip 208 may be configured to the LED emitter
toward the center axis Xx.

When the plurality of LED components 208a are acti-
vated, light 1s radiated into an edge 211 of a light guide plate 5
210. The light may be configured to be refracted 90 degrees
by an etching of a surface of a light guide plate 210. The
refracted light may be directed through a diffuser 2064
configured to act as a lens, toward an anterior face of the
luminaire assembly 100. It 1s contemplated that the LED 10
PCBA strip 208 may be used 1n place of or in conjunction
with the thermal pan 202 and LED PCBA 205 may not be
not utilized. A retlector sheet 209 may be applied to the
posterior plane of the light guide plate 210 to inhibit
illumination loss through internal planes, more effectively 15
reflecting the output of 1llumination as to increase the output
of light. The advantage of the LED PCBA strip 208 1s that
the strip 208 1s configured to allow for a lower overall
product height owing to not requiring a light mixing cham-
ber as occurring in the former means of 1llumination. 20

As shown 1n FIG. 21, the assembly 100 further includes
the fixture retaining ring 207. The fixture retaining ring 207
includes a ring body 5501. The ring body 35501, having a
posterior surface, 1s used to create an aperture 5500 smaller
than part diameters of the outer diffuser 403 and the interior 25
diffuser 206, allowing the fixture retaining ring 207 to secure
said diffusers 206, 403 along the posterior surface, when
tully engaged to the inner housing 201.

A plurality of snap flanges 3503 are positioned along an
outer edge of the ring body 5501 and protruding parallel to 30
the primary axial orientation. Each of the plurality of snap
flanges 5503 may define one or more blade slots 5504
extending along the axial length of the snap flange 35503.
Each snap tlange 5503 may define any number of blade slots
5504. The blade slots 3504 may be evenly or unevenly 35
spaced along the circumierential length of the respective
snap tlange 5503. The spacing of the blade slots 5504 may
be configured to allow for the snap flanges 5503 to tlex when
the fixture retamning ring 207 1s engaged with the inner
housing 201 during assembly. 40

The plurality of snap flanges 5503 may further be spaced
apart to define a plurality of voids 5502. The plurality of
voids 5502 may be configured to act as first indexing
locators to align the fixture retaining ring 507 with the inner
housing 201 during assembly. The plurality of voids 5502 45
may also be configured to at least partially receive the bezel
assembly 400, as described 1n more detail elsewhere herein.

As shown in FIG. 22, the assembly 100 may further
include a bezel assembly 400 1including an outer bezel 402A
coupled with an internal bezel metal ring 402B. The appear- 50
ance of the bezel assembly 400 may be changed by changing
the appearance of the outer bezel 402A. The outer bezel
402A may have a nominally a circular shape with an anterior
tace 6004. The anterior face 6004 of the outer bezel 402A
may be positioned to cover the space between the outer 55
diffuser 403 and the mounting surface 1000. The outer bezel
402A turther includes a posterior edge 6005. The internal
bezel metal ring 402B may be configured as a circular band
including a surface 6002 axially parallel to the center
assembled axis of the assembly 100. A plurality of décor 60
bezel mounting tabs 6003 may be arrayed equidistantly
radially about the bezel ring 402B. The decor bezel mount-
ing tabs 6003 extend at right angle to the circular band 6002
toward the center axis. Each tab 6003 features an indexing,
notch 6006 centered on an edge of the tab 6003. 65

Referring now to FIG. 23, the assembly 100 further
includes the outer diffuser 403 and a coupling assembly 404.
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The outer diffuser 403 may be embodied in various forms,
colors and textural eflects as to create a desirable disburse-
ment of light and appearance of the translucent membrane.
The coupling assembly 404 may be aflixed 1n certain
embodiments as a desirable accent element, the mounting of
which may be mechanical fit through an opening in the decor
diffuser 403, secured by a locking hex nut fastener, or by
other means to one schooled 1 such art. In various
examples, the outer diffuser 403 may further include a
reflector, a light guide plate, and/or a lens. In other examples,
the lens 206 may be configured to act as a outer diffuser 403
to reduce overall assembly height by use of the alternate
emitter embodiment of edge lit LED PCBA 208 as room side

lighting.

As shown in FIG. 24, when the retaining ring 207 1s
coupled with the imnner housing 201, the snap tlanges 5503
of the retaiming ring 207 engage the iner housing 201 by
interference fit upon a circumierential shoulder 55035 of the
inner housing 201. The bezel assembly 400 may then be
coupled with the inner housing 201 to extend over the
retaining ring 207. As shown in FIG. 25, the plurality o
voids 5502 which create a clear means to raise the decor
bezel mounting tab 6003 to engage with a respective pro-
trusion 1507 of the imner housing 201. During assembly, the
decor bezel mounting tab 6003 is indexed to align with both
lower insertion opening 1514 and upper insertion opening
1515 of the inner housing 201. The mounting tab 603 1s
brought into elevation to permait rotation to align the mount-
ing tab 6003 upon the mner housing 201 face frame mount-
ing flange 1516, and register the notch 6006 in mounting tab
6003 with the respective protrusion 1507 on the face frame
mounting tlange 1516.

Referring now to FIG. 26, in various examples, the
assembly 100 may include a nightlight assembly 300 includ-
ing a refracting light guide lens 302 and an LED PCBA strip
301. The mghtlight assembly 300 1s configured to provide a
secondary illumination radiation pattern. It will be under-
stood that the assembly 100 may exclude the mightlight
assembly 300 without departing from the scope of the
present disclosure. As shown 1n FIG. 25, where a nightlight
assembly 300 1s included, the outer bezel 402A 1ncludes a
posterior edge 6003 that abuts and lays tangent to an outer
ridge 2001 of the nightlight lens 302, which allows for
illumination while covering the internal assembly of parts.

The refracting light guide lens 302 1s nominally a circular
component, having at least an outer ridge 2001 and an 1nner
ridge 2002, positioned along an anterior side of the lens 302.
As shown 1 FIG. 27, the inner ridge 2002 includes a surface
2003 oriented substantially parallel to the outer perimeter
wall 1520 of the inner housing 201. The surface 6003 1s
spaced apart from the outer perimeter wall 1520 to define a
channel 2008 configured to receive the LED PCBA strip
301. This ridge 2002 1s configured to provide refraction to
allow photons to be transmitted through the refracting light
guide lens 302 and exiting through an outer surface 2009 of
the outer ridge 2001.

The LED PCBA strip includes a plurality of LED lighting,
assembly 2004 arranged on an LED PCBA 2005. When
assembled, the surface 2003 may be substantially parallel
with and/or 1n contact with the LED lighting assemblies
2004 of the LED PCBA 2005. The refracting light guide lens
302 may include a plurality of bayonet style mounting barbs
2006 positioned circumierentially along the length of the
lens 302. The barbs 2006 are arranged to align with voids
1513 1n the 1nner housing 201. When assembled, each barb

2006 1s configured to be at least partially received by the
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respective void 1508. A tooth 2007 of each bayonet barb
2006 1s configured to engage with the lip 1550 of the wall
1509.

Referring now to FIGS. 28-36, various exemplary shapes
for the various components are shown. The same or similar
numbers are used throughout to 1ndicate the corresponding
parts for each exemplary shape.

What 1s claimed 1s:

1. A modular luminaire assembly comprising;:

a mounting ring configured to be selectively coupled with
a mounting surface;

an 1mner housing defining a channel configured to receive
the mounting ring, wherein the mounting ring 1s con-
figured to be selectively coupled with the inner hous-
Ing;

a lighting assembly;

one or more diffusers configured to direct light from the
lighting assembly;

a retaining ring including a ring body defining an opening
and a plurality of flanges configured to snap engage
with the inner housing, wherein the ring body 1s con-
figured to at least partially support the one or more
diffusers and the lighting assembly; and

a thermal pan having a perimeter tlange and a pan body
defining a plurality of openings, each opening at least
partially defined by a linear edge,

wherein the mner housing includes a plurality of mating
cleats configured to be received by the plurality of
openings, and further wherein each mating cleat con-
figured to be received by a respective opening and
engage with the respective linear edge to couple the
thermal pan with the inner housing.

2. The modular luminaire assembly of claim 1, wherein
the one or more diffusers includes an interior diffuser spaced
apart from the pan body of the thermal pan to define a
mixing chamber.

3. The modular luminaire assembly of claim 1, wherein
the lighting assembly includes a planar LED PCBA.

4. The modular luminaire assembly of claim 1, further
comprising:

a difluser configured as a lens; and a light guide plate
having an edge configured to receive light from the
lighting assembly and redirect the light outward from
the light guide plate, wherein the diffuser and the light
guide plate are at least partially supported by the
retaining ring.

5. The modular luminaire of claim 1, wherein the 1nner
housing includes an outer perimeter wall, an 1nner perimeter
wall, and a central plateau having an edge, and further
wherein the outer perimeter wall, the inner perimeter wall,
and the central plateau are configured to guide coupling of
the mounting ring, the lighting assembly, the one or more
diffusers, and the retaiming ring.

6. The modular luminaire assembly of claim 1, wherein
the inner housing includes an extension surrounding a
locking tab and defining a rece1ving slot, and further wherein
the mounting ring 1ncludes a locking protrusion configured
to be received by the receiving slot by rotation of the
mounting ring within the mounting channel 1n a single axis
radially.

7. The modular luminaire assembly of claim 1, further
comprising;

a bezel assembly positioned exterior of the mner housing
and including an imner ring having a plurality of
mounting tabs configured to be rotated radially about a
single axis to engage the mner housing.
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8. The modular luminaire assembly of claim 1, further
comprising;

a nightlight assembly including a lens configured to snap

engage with the inner housing to define a channel and
a plurality of LEDs positioned within the channel,
wherein the lens 1s configured to direct light from the
plurality of LEDs outward from the mner housing.

9. The modular luminaire assembly of claim 1, wherein
the one or more diffusers includes an outer diffuser, said
outer diffuser defiming a cavity configured to house the
lighting assembly.

10. The modular luminaire assembly of claim 1, further
comprising;

a bezel assembly positioned exterior of the inner housing
and including an inner ring having a plurality of
mounting tabs configured to be rotated radially about a
single axis to engage the inner housing.

11. The modular luminaire assembly of claim 4, wherein

the lighting assembly includes an LED PCBA strip.

12. A modular luminaire assembly comprising:

a mounting ring;

an inner housing including a plurality of tabs and notches
configured to be rotationally engaged with the mount-
ing ring and further including a plurality of protrusions;

a bezel assembly positioned exterior of the mnner housing
and including an inner ring having a plurality of
mounting tabs each defining a notch, wherein the bezel
assembly 1s configured to be rotated radially about a
single axis to engage each of the plurality of protru-
stons with the respective notch;

a lighting assembly coupled with the mnner housing; and

at least one diffuser position to direct light from the
lighting assembly.

13. The modular luminaire assembly of claim 12, wherein
the mner housing includes an outer perimeter wall config-
ured to support the lighting assembly along either an interior
plane of the outer perimeter wall or an exterior plane of the
outer perimeter wall.

14. The modular luminaire assembly of claim 12, wherein
the lighting assembly 1s configured to be controlled by a first
trace control channel.

15. The modular luminaire assembly of claim 12, further
comprising:

a nightlight assembly including a lens configured to snap

engage with the iner housing to define a channel and
a plurality of LEDs positioned within the channel,
wherein the lens 1s configured to direct light from the
plurality of LEDs outward from the mner housing.

16. The modular luminaire assembly of claim 135, wherein
the plurality of LEDs of the mghtlight assembly 1llumination
are configured to be controlled using a second trace control
channel.
17. A modular luminaire assembly comprising:
a mounting ring configured to be selectively coupled with
a mounting surface and including a locking protrusion;

an inner housing defining a channel configured to receive
the mounting ring and 1including an extension surround-
ing a locking tab and defining a receiving slot, wherein
the mounting ring 1s configured to be selectively
coupled with the inner housing, and further wherein the
locking protrusion configured to be received by the
receiving slot by rotation of the mounting ring within
the mounting channel 1n a single axis radially;

a lighting assembly;

one or more diffusers configured to direct light from the
lighting assembly;
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a retaining ring including a ring body defining an opening,
and a plurality of flanges configured to snap engage
with the inner housing, wherein the ring body 1s con-
figured to at least partially support the one or more
diffusers and the lighting assembly. 5

18. The modular luminaire assembly of claim 17, further

comprising;

a nmightlight assembly 1ncluding a lens configured to snap
engage with the inner housing to define a channel and
a plurality of LEDs positioned within the channel, 10
wherein the lens 1s configured to direct light from the
plurality of LEDs outward from the mner housing.

19. The modular luminaire assembly of claim 17, further

comprising:

a thermal pan having a perimeter flange and a pan body 15
defining a plurality of openings, each opening at least
partially defined by a linear edge,

wherein the mner housing includes a plurality of mating
cleats configured to be received by the plurality of
openings, and further wherein each mating cleat con- 20
figured to be received by a respective opening and
engage with the respective linear edge to couple the
thermal pan with the inner housing.

20. The modular luminaire assembly of claim 17, wherein
the one or more diffusers contains one of: 25
an outer diffuser defining a cavity configured to house the

lighting assembly, and

an 1nterior diffuser spaced apart from a thermal pan to
define a mixing chamber.

% x *H % o 30
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